A Study of the Extended HECT domain of HERC4 by Schafer, Johanna
Clark University 
Clark Digital Commons 
Undergraduate Student Research Festivals Academic Spree Day 2021 
Apr 26th, 12:00 AM 
A Study of the Extended HECT domain of HERC4 
Johanna Schafer 
Clark University, aschafer@clarku.edu 
Follow this and additional works at: https://commons.clarku.edu/asdff 
Schafer, Johanna, "A Study of the Extended HECT domain of HERC4" (2021). Undergraduate Student 
Research Festivals. 31. 
https://commons.clarku.edu/asdff/asd2021/asd2021/31 
This Open Access Event is brought to you for free and open access by the Conference Proceedings at Clark Digital 
Commons. It has been accepted for inclusion in Undergraduate Student Research Festivals by an authorized 










Gustaf H. Carlson School of 
Chemistry & Biochemistry
Spratt Lab
A Study of the Extended HECT Domain of HERC4
Johanna M Schafer & Donald E. Spratt
Gustaf H. Carlson School of Chemistry & Biochemistry 























































ECT E3 Ubiquitin Ligases are a family of ligases vital to the regulation of many fundemen-
al proceees such as protien tra!cking, DNA repair and cellular development. HECT and RLD 
omain Containing E3 Ubiquitin ligase 4 (HERC4) is one of many and poorly studied. HERC4 is 
nown to play an essential role in spermotenegesis (male fertility), fetal development, and tu-





 A vector map of a HERC4 plasmid desgined for the expressionin E. Coli.  Text 
the protien of intrest in subsequent experments.    
A scheme of the protien pur"cation process for HERC 4, whcih invlolves multiple steps over a time period of 2-3 days. It 
involves two forms of chromatography: Immobilized Nickle Metal A!nity Chromatography and Size Exclusion/Gel FIltra-
tion chromatography. 
Ubiquitin (Ub; yellow) is transferred from a ubiquitin activating enzyme (E1; navy) to a 
ubiquitin-conjugating enzyme (E2; purple) to a ubiquitin ligase. There are three classes 
of Ub-Ligases and each uses a slightly di#erent mechanism to transfer ubiquitin to its -
substrate (substrate; grey) by forming isopeptide bonds with one of ubiquitins’ seven 
lysine residues. 
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A.) An SDS-PAGE Gel depicting the pur"cation process above. The extended HECT domain of HERC4 is 44kDa which can be 
seen faintly twards the top of the last lane. Below is its the His-SUMO tag ~30kDa. in the last row as a dark round spot. 
B.) Samples are from post-size exlusion chromatography via AKTA Pure. Fractions 7, 8, 9, and 10 are the purest and were pooled 
for further tests. 
C.) An activty assay was used to test the ezymatic fuction of ubiquitylation with the puri"ed extended HECT as the E3 conjugat-
ing enzyme. The last lane shows the transfer of ubiquitin from each conjugate; whcih con"rms the pure protien is active.
Plans for future reserch entail structural determination and analysis of the full exteded HECT domain of HERC4.  This will 
be done through circular dichroism spectroscopy, melting curve, oligermeric state analysis, and NMR. The overarching 
goal is to set-up crystalization trials for x-rayE crystalography. 
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